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nitrite cure for sausages and comminuted meats. However, some
processors continued to favor the use of a mixed cure and, in
1931, the USDA approved a mixed cure containing 0*25 oz of sodium
nitrite and 2.75 oz of nitrate salt per 100 Ib of meat, i.e.,
156 mg/kg and 1,716 mg/kg, respectively (Tanner, 1944).

Binkerd and Kolari (1975), Cerveny (1980), and Sebranek (1979)
have reviewed studies that indicate a slow trend over the ensuing
decades toward the use of nitrite cures.  However, the levels of
nitrite and nitrate, which formed the basis of the early regulations
(Tanner, 1944; U.S. Department of Agriculture, 1925), were reiterated
in the 1970 USDA Meat Inspection Regulations (U.S. Department of
Agriculture, 1970, p. 15590). These regulations permit the addition
of sodium or potassium nitrite at 2 Ib per 100 gallons of pickling
solution, which results in an initial concentration of approximately
200 mg/kg meat, 1 oz per 100 Ib of meat in dry cure (625 mg/kg), or
0.25 oz per 100 Ib in chopped meat products (156 mg/kg).  Sodium or
potassium nitrate were permitted at 7 Ib per 100 gallons of pickle
(~700 mg/kg), 3.5 oz to 100 Ib of meat in dry cure ("'2,200 mg/kg), or
2.75 oz per 100 Ib of chopped meat (~1,700 mg/kg). The use of nitrate,
nitrite, or combinations could not result in a residual of more than
200 mg/kg nitrite, calculated as sodium nitrite, in the finished
product.

These regulations are in force today (Code of Federal Regula-
tions, 1981a) for all cured meats except bacon. Subsequent regu-
lations limiting the amount of nitrite and nitrate in bacon are
discussed later in this chapter.

In the early 1960s, there were several outbreaks of botulism
attributed to temperature-abused, smoked fish processed without the
use of nitrate or nitrite in the Great Lakes region of the United
States (Center for Disease Control, 1979).  Subsequently, research
was conducted to establish guidelines for the use of nitrite to
produce safe smoked fish products.

The addition of nitrate and nitrite to fish products is regu-
lated by the Food and Drug Administration (FDA). These regulations
currently permit up to 500 mg residual sodium nitrate per kilogram
or up to 200 mg residual sodium nitrite per kilogram in smoked cured
sable fish, shad, and salmon as a preservative and color fixative
(Code of Federal Regulations, 1981d,e); a residual of between 100
and 200 mg sodium nitrite per kilogram in hot smoked chub to inhibit
outgrowth and toxin formation by C. botulinum, type E (Code of

Temperature abuse is exposure of a product to a temperature more
favorable to the growth of microbial contaminants than is the
recommended storage temperature. For example, exposure to room
temperature of a product that should be refrigerated.